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Abstract
Background: While most cases of polymicrobial vertebral osteomyelitis are secondary to hematogenous seeding,
direct inoculation during spinal surgery and contiguous spread from adjacent soft tissue are also potential routes
whereby pathogens may infect the spine.
Case presentation: A 74 year-old man presented with an exacerbation of back pain after a fall. His past medical
history included hepatocellular and oesophageal carcinoma. Three months earlier he had undergone an endoscopic
biopsy of the oesophagus for routine follow-up of his oesophagus carcinoma. He also underwent a vertebroplasty due
to suspected pathologic fracture. On admission to hospital, magnetic resonance imaging revealed an infiltrative
process at the level of the 5th and 6th thoracic vertebrae. Blood cultures were positive for both Streptococcus
mitis and Gemella morbillorum. During his course of antibiotic therapy he developed an abscess at the level of
8th thoracic vertebrae and culture of this abscess grew Candida albicans. He was treated with antibiotics and
antifungal drugs and recovered fully.
Conclusion: Vertebral osteomyelitis may be caused by direct spread following an oesophageal procedure.
Microbiological diagnosis is essential to target the specific pathogen, especially in cases of polymicrobial infection.
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Background
Vertebral osteomyelitis, also known as spinal osteomye-
litis, spondylodiscitis, septic discitis, or disk-space infec-
tion [1] is a rare disease; its incidence is estimated at 2.4
cases per 100,000 persons [2]. Most cases results from
hematogenous seeding from a distant source such as the
urinary tract, skin, infected vascular catheters, endocar-
ditis, or bursitis/septic arthritis [3, 4]. Other routes of in-
fection include direct external inoculation and spread
from contiguous soft tissues. Predisposing factors in-
clude diabetes mellitus, advanced age, intravenous drug
use, immunosuppression, malignancy, renal failure, and
rheumatological disease [5]. Vertebral osteomyelitis is
primarily a monomicrobial bacterial infection; predom-
inant pathogens are Staphylococcus aureus, coagulase-
negative staphylococci (in cases where a foreign body or
hardware is present), streptococcal species and entero-
bacteriaceae [2]. Polymicrobial infections occur in less
than 10 % of cases and are most likely to result from
contiguous spread [6].
We describe here a unique case of polymicrobial verte-
bral osteomyelitis following an oesophageal biopsy which
was originally misdiagnosed as a bone metastasis.
Case presentation
A 74 years old male was admitted to the internal medi-
cine department due to an acute exacerbation of his
chronic back pain following a fall in his bathroom the
previous night. He also reported an involuntary weight
loss of 15 kg. His past medical history included hepato-
cellular carcinoma four years ago and an epidermoid
carcinoma of the upper oesophagus five years ago. Both
types of carcinoma were considered in remission at the
time of his admission to hospital. He had been on oral
dexamethasone for 2 weeks for his back pain and sorafe-
nib as maintenance chemotherapy for his oesophagus
carcinoma.
The patient reported that his back pain had started
three months before the current hospitalisation without
history of trauma. A magnetic resonance imaging (MRI)
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scan was performed (Fig. 1) which demonstrated patho-
logic infiltrations of the 5th and 6th thoracic vertebra
without involvement of the intervertebral disc, and asso-
ciated with a fracture of the upper plate of the 6th
thoracic vertebra. Bony metastasis with pathologic frac-
ture was suspected and a transcutaneous vertebroplasty
was performed by injecting high-viscosity polymethyl-
methacrylate cement. The bone biopsy taken prior to
this procedure showed signs of acute and chronic osteo-
myelitis without sign of malignancy. The Gram stain did
not reveal the presence of bacteria, and bacteria culture
of the biopsy was negative.
On physical examination at admission the patient ap-
peared ill with a temperature of 38.3 °C. Auscultation of
the heart and lungs was unremarkable. The 7th thoracic
vertebra was painful on palpation. Laboratory tests re-
vealed an increased C-reactive protein level (41 mg/l,
normal: <10 mg/l) and an increased leukocyte count
(20.3 G/l, normal: 4 to 10 G/l). Blood cultures grew
Streptococcus mitis and Gemella morbillorum in 4 out of
6 bottles, both pathogens susceptible to clindamycin
(MIC of 0.064 ug/ml for S.mitis and 0.094 ug/ml for
G.morbillorum) and moxifloxacin (MIC of 0.25 ug/ml
for S.mitis and 0.25 ug/ml for G.morbillorum).
Further information regarding the timeline of symp-
toms was obtained; his back pain started suddenly a few
days after an endoscopic biopsy of the oesophagus had
been performed, three months earlier, as follow-up for
his oesophagus carcinoma. The oesophageal biopsy was
negative. Thoracic and abdominal computed tomog-
raphy (CT) scan images obtained one month before his
admission showed no radiological signs of malignancy.
This new information lead us to suspect of polymicro-
bial vertebral osteomyelitis by direct inoculation with a
secondary bacteriemia due to recent bone sampling.
Treatment with intravenous amoxicillin/clavulanate
(2.2 g every 8 h) was initiated, and switched 48 h later to
intravenous ceftriaxone (2 g once daily).
A transthoracic echocardiogram was performed, and
did not show any valvular abnormality. A CT scan of the
chest revealed thickening of oesophageal wall with
oedema, compatible with an oesophageal perforation.
Accordingly, an oesophageal endoscopy was performed
which demonstrated thickening of posterior oesophageal
wall at the same level as the vertebroplasty. An MRI of
the spine demonstrated an epidural abcess from the 3rd
cervical to the 1st lumbar vertebra with minimal medul-
lary compression (Fig. 2).
No surgical procedure was performed given the lack of
neurological signs, and antibiotic treatment was contin-
ued. Clinical evolution was favourable and an MRI per-
formed three weeks after initiation of antibiotic therapy
showed regression of the epidural abscess (Fig. 3). Intra-
venous antibiotics were switched after six weeks to oral
moxifloxacin (400 mg once daily), with a planned course
of three months. Two days after initiation of oral anti-
biotic therapy the patient developed weakness of the
right lower limb with progressive loss of sensation,
Fig. 1 Spine MRI shows fracture settlement of the sixth thoracic
vertebra with infiltration from the fifth to the sixth thoracic vertebra
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extending to the left lower limb within 24 h. A CT of
the spine revealed a new epidural abscess at the level of
the 8th thoracic vertebra (Fig. 4). Intravenous ceftriax-
one and metronidazole were reintroduced and a lamin-
ectomy at the 7th and 8th thoracic vertebra was
immediately performed. The abscess was cultured and
grew Candida albicans. Intravenous caspofungin was
added and subsequently replaced by oral fluconazole
(400 mg once daily) after two weeks. Metronidazole and
ceftriaxone were switched to moxifloxacin after four
weeks, and then to clindamycin due to a prolonged QT
interval on the electrocardiogram. Therapy with clinda-
mycin was maintained for three months and fluconazole
for six months. The patient’s symptoms improved grad-
ually, and an MRI performed twelve weeks after admis-
sion to our hospital revealed no residual abscess. At
6 month follow-up he had recovered almost fully, with
only slight motor weakness of lower limbs.
Discussion
We describe a case of polymicrobial vertebral osteomye-
litis initially misdiagnosed as a bony metastasis. This
particular case is one of few cases of vertebral osteomye-
litis that have been described after an oesophageal bi-
opsy [7–10]. Cases of post-vertebroplasty osteomyelitis
are also rare in the literature [11].
When vertebral osteomyelitis is suspected, imaging of
the spine followed by percutaneous bone biopsy should
be performed. If polymicrobial osteomyelitis is sus-
pected, a biopsy should be performed regardless of
blood culture results [1] and immediate empirical anti-
biotic therapy should be initiated to cover the most
common agents such as Staphylococci, Streptococci and
enteric Gram negative bacilli (for example amoxicillin/
clavulanate or a first or second generation cephalo-
sporin, with or without vancomycin, depending on the
local prevalence of MRSA). This may halt the progres-
sion of bony destruction and prevent the need for surgi-
cal treatment [12]. When vertebral collapse and spinal
cord compression occur, surgical debridement and sta-
bilisation should be combined with medical therapy to
eradicate infection and resolve neurological deficits.
We hypothesize that the vertebral osteomyelitis in this
case was likely caused by direct spread after oesophageal
biopsy for two reasons: the posterior wall thickening
seen at the time of the 2nd endoscopy at the same level
as the vertebral infiltrate is consistent with a remote
healed perforation. In addition, the polymicrobial flora,
Fig. 2 Spine MRI performed after Gadolinium intravenous contrast
shows epidural posterior abscess from the third cervical (C3) to the
first lumbar vertebra (L1). Medullary compression is seen without
medullary suffering. Not well shown in this figure is abscess around
the cement (fifth and sixth) thoracic vertebra
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Fig. 3 Spine MRI shows improvement from earlier imaging, with decrease
of epidural abcess and of medullary compression. Resolution of the
abscess surrounding the site of cementoplasty as well as anterior abscess
at the level of third thoracic to six thoracic and the soft tissue abcess
Fig. 4 Spine CT shows a block from the level of eight thoracic
vertebrae due to an epidural posterior mass
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including Candida albicans, is suggestive of an upper
gastrointestinal tract origin.
Candidal infections are most commonly described in
immunocompromised hosts (corticosteroids and sorafe-
nib in this case) and in patients receiving prolonged
courses of antibacterial therapy. In addition to direct
spread from the oesophagus, Candida albicans may have
been introduced during the vertebroplasty procedure or
the Candidal infection may also have been a superinfec-
tion favoured by prolonged antibiotic therapy [13]. Ver-
tebroplasty is, in general, a safe procedure but cases of
osteomyelitis have been described [3, 4]. The cement
used may have acted as a biofilm and could explain the
slow progression of the infection.
There are several reasons for the delayed diagnosis of
vertebral osteomyelitis in our patient. Firstly, due to pa-
tient’s past medical history, clinical presentation and
MRI images, it was difficult to differentiate infection
from neoplasia. Secondly, the recent vertebroplasty
made performing a new bone biopsy difficult. Finally,
the abscess did initially regress on MRI after three weeks
of antibiotics, which was interpreted as an appropriate
response to antibiotic therapy.
Conclusion
In conclusion, we present here an uncommon case of
vertebral osteomyelitis after oesophageal biopsy. Because
antibiotic therapy was directed to the pathogens found
in the blood, Candida albicans was not suspected as the
cause of a clinical relapse. In cases of polymicrobial ver-
tebral osteomyelitis, we suggest performing a bone bi-
opsy to appropriately target antibiotic therapy, and to
systematically look for potential contiguous sources of
infection.
Consent
Written informed consent was obtained from the patient
for publication of this case report and any accompanying
images. A copy of the written consent is available for re-
view by the Editor of this journal.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
AG carried out the clinical follow up and draft the manuscript. EY and OM
helped to draft the manuscript. OC and AT helped to draft the manuscript
and supervised the clinical follow up. All authors read and approved the final
manuscript.
Acknowledgements
We thank D. Richarme-Barthelet and S. Binaghi from the Department of
Radiology for interpretation of the images, A. Rocca from the Department of
Neurosurgery, and Dr Scott J Millington from the Department of Critical Care
Medicine at the Ottawa Hospital/University of Ottawa for the language
corrections.
Author details
1Infectious Disease Service, Department of Medicine, Lausanne University
Hospital (CHUV), Rue du Bugnon 46, CH-1011 Lausanne, Switzerland.
2Laboratory Medicine, Gasthuiszusters Antwerpen Hospital, Antwerpen,
Belgium. 3Department of Medicine, Neuchâtel cantonal Hospital, Neuchâtel,
Switzerland. 4Center for Musculoskeletal Surgery, Charité University Medicine
Berlin, Berlin, Germany.
Received: 18 December 2015 Accepted: 14 March 2016
References
1. Zimmerli W. Clinical practice. Vertebral osteomyelitis. N Engl J Med.
2010;362:1022–9.
2. Grammatico L, Baron S, Rusch E, Lepage B, Surer N, Desenclos JC, et al.
Epidemiology of vertebral osteomyelitis (VO) in France: analysis of hospital-
discharge data 2002–2003. Epidemiol Infect. 2008;136:653–60.
3. McHenry MC, Easley KA, Locker GA. Vertebral osteomyelitis: long-term
outcome for 253 patients from 7 Cleveland-area hospitals. Clin Infect Dis.
2002;34:1342–50.
4. Cottle L, Riordan T. Infectious spondylodiscitis. J Infect. 2008;56:401.
5. Gouliouris T, Aliyu SH, Brown NM. Spondylodiscitis: update on diagnosis and
management. J Antimicrob Chemother. 2010;65:11–24.
6. Mylona E, Samarkos M, Kakalou E, Fanourgiakis P, Skoutelis A. Pyogenic
vertebral osteomyelitis: a systematic review of clinical characteristics. Semin
Arthritis Rheum. 2009;39:10–7.
7. Mersol JV, Kozarek RA. Spine complications of stent placement. Gastrointest
Endosc. 2002;55:241.
8. Iannettoni MD, Whyte RI, Orringer MB. Catastrophic complications of the
cervical esophagogastric anastomosis. J Thorac Cardiovasc Surg.
1995;110:1493–500.
9. Mecklenburg I, Probst A, Messmann H. Esophagospinal Fistula with
Spondylodiscitis and Meningitis after Esophagectomy with Gastric Pull-Up.
J Gastrointest Surg. 2008;12:394–5.
10. Radulovic D, Vujotic L. Cervical spinal epidural abscess after
oesophagoscopy. Eur Spine J. 2013;22 Suppl 3:S369–72.
11. Walker DH, Mummaneni P, Rodts Jr GE. Infected vertebroplasty. Report of
two cases and review of the literature. Neurosurg Focus. 2004;17, E6.
12. Wang YC, Lee ST. Candida vertebral osteomyelitis: a case report and review
of the literature. Chang Gung Med J. 2001;24:810–5.
13. Khazim RM, Debnath UK, Fares Y. Candida albicans osteomyelitis of the
spine: progressive clinical and radiological features and surgical
management in three cases. Eur Spine J. 2006;15:1404–10.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Giger et al. BMC Infectious Diseases  (2016) 16:141 Page 5 of 5
